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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN #89-e meeting, the work item on Rel-17 UE and BS demodulation performance enhancement was approved and it was updated with small modification in [1]. For the UE demodulation part, the objectives for inter-cell MMSE-IRC are as follows:
UE demodulation and CSI reporting requirements:
· MMSE-IRC receiver for suppressing inter-cell interference
· Type of requirements: 
· Define PDSCH demodulation requirements
· Further decide whether to introduce the corresponding CQI reporting requirements during the WI
· SCS and slot duration
· Scenario 1: Slot-based transmission and aligned SCS among cells (first priority)
· Scenario 2: Non-slot-based transmission and aligned SCS among cells (second priority)
· Further discuss the assumptions for requirements definition
· Note: Requirements for scenario 1 will first be stabilized before commencing scenario 2.
· Reference receiver: 
· MMSE-IRC with DMRS based interference covariance estimation
· Note: use the DMRS for target UE’s PDSCH.
· Target frequency: FR1
· Rx antenna number: 2Rx and 4Rx 
· Interference profile
· Reuse LTE interference profiles as a starting point
· Other interference profiles are not precluded


















In this paper, the Intel-cell MMSE-IRC will be studied and discussed.

Discussion 
SCS and slot duration:
The MMSE-IRC with DMRS based interference covariance estimation was agreed as the reference receiver. As the starting point, the slot-based transmission and aligned SCS among cells is considered as the first priority. The main reason is to help DMRS observe the PDSCH interferences from the neighboring cell. Thus, the PDSCH mapping type for serving cell and neighboring cell should be configured to Type A. As the position for DMRS is fixed for Mapping Type A and in order to observe the PDSCH interferences, the data should be multiplexed on the DMRS symbols for neighboring cell.
Proposal 1: We propose the following configurations for PDSCH and DMRS:
· PDSCH configuration for serving cell and neighboring cell: 
· PDSCH Mapping Type: Type A
· Starting symbol: 2
· Length: 12
· PDSCH DMRS configuration for serving cell and neighboring cell: 
· DMRS Type: Type 1
· Number of additional DMRS: 1
· Scheduling with data multiplexed on the DMRS symbols
For SCS, as the target frequency range is FR1, we propose to consider the commonly used bandwidth and SCS:
10 MHz/15 kHz for FDD and 40 MHz/30 kHz for TDD.
Proposal 2: We propose to define the requirements for 10 MHz/15 kHz for FDD and 40 MHz/30 kHz MHz for TDD.

Interference profile:
For inter-cell MMSE-IRC, reusing LTE interference profiles was agreed as a starting point. In LTE, the Dominant Interferer Proportion (DIP) ratio was treated as a key parameter for defining the interference profiles. Although multiple neighbour cells will interference the serving cell, 2 or 3 neighbour cells contribute the majority interferences. To reduce the system complexity, we propose to consider 2 neighbour cells as the interference cells. 
Proposal 3: We propose to use DIP ratio to define the interference profiles.
Proposal 4: We propose to consider two neighbour cells as the interference cells.

Other parameters
Propagation condition:
The IRC receiver suppresses inter-cell interference based on the MMSE criteria. It based on the statistical characteristics of the received interferences. For MMSE-IRC with DMRS based interference covariance estimation, the interferences received from limited DMRS symbols will be used for all the REs. By considering the feature of IRC, a propagation condition with low time delay and non-frequency selective channel could be defined to achieve a better performance improvement. Thus, we propose to define TDLA30-10 as the propagation condition.
Proposal 5: We propose to use TDLA30-10 as the propagation condition.

MCS:
The inter-cell interference mainly affects the cell-edge users which is usually configured with a median or a low coding rate. In order to verify the performance improvement of PDSCH after implementing with MMSE-IRC for inter-cell interferences, we propose to use 16QAM as the target MCS.
Proposal 6: We propose to use 16QAM as the target MCS for inter-cell MMSE IRC requirements.

CQI reporting requirements
As the advance receiver will improve the demodulation performance of PDSCH, the CQI reporting test should be aligned with the performance of receiver. However, the necessity of introducing CQI reporting requirements should be based on the gain achieved by MMSE-IRC. Thus, whether to introduce the corresponding CQI reporting test should be further discussed. 
Proposal 7: We propose to further discuss whether to introduce the corresponding CQI reporting test.

Conclusion 
In this paper, the MMSE-IRC for inter-cell interference are discussed. Some parameters are proposed. By considering the complexity of non-slot based SCS, we prefer to only consider the slot-based SCS. The LTE interference profile can be reused for inter-cell interference scenarios. When consider the value of DIP, the far points UEs have a high priority as inter-cell interference mainly affects the far point UEs.
Proposals  
In this paper, we have the following proposals:
Proposal 1: We propose the following configurations for PDSCH and DMRS:
· PDSCH configuration for serving cell and neighboring cell: 
· PDSCH Mapping Type: Type A
· Starting symbol: 2
· Length: 12
· PDSCH DMRS configuration for serving cell and neighboring cell: 
· DMRS Type: Type 1
· Number of additional DMRS: 1
· Scheduling with data multiplexed on the DMRS symbols
Proposal 2: We propose to define the requirements for 15 kHz/10 MHz for FDD and 30 kHz/40 MHz for TDD.
Proposal 3: We propose to use DIP ratio to define the interference profiles.
Proposal 4: We propose to consider two neighbour cells as the interference cells.
Proposal 5: We propose to use TDLA30-10 as the propagation condition.
Proposal 6: We propose to use 16QAM as the target MCS for inter-cell MMSE IRC requirements.
Proposal 7: We propose to further discuss whether to introduce the corresponding CQI reporting test.
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